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Henh - noBuuioHMe HdAesKHocTH paGoTU. Ycr- 
poACTBO C0Aep)icwT Tpy6y-nMAep (Til) 1 , ico)icyx 
(K) 9, npMBOAHoA Ban 2 H pa6oMMA opraH (PO). 
llocneAHMA BunonHeH b bmab KOHMsecKoro 
pacKarwBaioiuero MexaHMSMa, Ma uieAicax skc- 
ueirrpMKOBoro saiia 3 Koroporo pacnoiioxeMbi 

KOHMMeCKMe KBTKMB. flpOAOAbHIiie ocm kbtkob 

5 pacno/ioxeHu noA ymoM k ocm PO; Ba;i 2 
cicperuieH c PO m paaMemeH c 803moxhoctWio 
BpamOHHsi b Til 1 M/iM a K9« Oahh KOHeii PO 
GoeAHHen c B03Ho;KHOCTbio apaiueHMii T/1 1 m 
APyraA - c K 9. Pe6pa 10 pacnonoiKeHbi cmm-' 

MerpMMHO OTHOCMTeAbHO OtM PO, M MX KOHqU 

sdKpenneHM Ha Hapy^KHux noBepxHOCTsix T/1 
1 M K9. npM BpauteHMM aa/ia 3 apauiaeToi m PO. 
a aro kbtkm 5 oGxaniiBaiorcii no 3a6oio pacuiM- 
paeMoA ckaamiHu. npoMaaoAa ynaoTNeHMe 
rpynra b paAHa/ibHOH HanpaB/ieHMM. HpM 
BCTpene c aanyHOM peCpa 10 BAas/iMBaiOT ero 
B rpyHT MHM paapytuaiQT. 3 m;i. . 
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l43o5peTeKV«6 oTHOcwrcs * ropMOft npo- 

MUUJ/ieHHOCTM M CTpOWieilbCTBy W MOJKeT 6blTb 

McnonbdO^aHO An« coopyjiccHiin CKBaKWH noA 
npenwTCTBunMM, kbk c oAHOBpeMenHOf^ npo- 
kubakoA Koxyxa mjim TpySonpoBOAa. tbk m 6e3 5 
npoiuiaAKM. 



Ue/ib K3o6peTeHHB - noBMUieHwe MaAe5*c- 
MOCTM pd6crr«. 

Ha <t>Mr.1 noxaaaHa cxena cTpowrcnbCTBa 10 

KPMBOilMHaAHOA CKBamilHU C OAHOBpeMeHHOA 

npoicnaAKOA .Tpy6onpoBOAa: na <t»Mr.2 - ycT- 
poftc .-BO, npoflonbMwA paapea; Ma <t)Mr3 - paa- 
pea A-A Ha <^Mr.2. - 

YcrpoACTBO An« paCUJMpCHM5l CKSaJICMH 15 

coAepsKMT TpyOy-AMAep 1 • b Koxopoft ycxaMOB- 
/iBH Ha npoMescyroMHUx onopax (He noxaaaHbi) 

C B03MO>9CHOCTblO BpaiUeHMft PpMBOAHOA Bail 2. 

Pa6wMA opraH awnonneH a bma© pacxaxMBa- 20 
iQiuero MexaHM3i4a c 3iccuchtpmkobwm aaiiOM 
3, Ha uieAKax4 xoToporo pacno/ioiKehhi kohm- 

«ieCXH6 KBTKH 5. HOOAOnbHWC OCH CMMMeTpHM 

pacnoiioxcoHU noAyr^OM 1-6 « npoAonbHoA 
OCH pa6oH6ro oprana xaKMM oGpaaoM, mxo npM 25 
BpatueHMH Bd/ia 3 xaxxw 5 icaxuxcji b 3a5oe 
CKBasKHHu no cnHpdAH BOKpyr npoAO/ibHOi^ 
OCM. yxaaaNHUd yron onpeAe/inex luar xaxxa 5 
- noAany ero aa oahh o6opoT Boxpyr npoAOiib- 
HoA ocu pa6oHero oprana* Oahh kohbu ea/ia 3 30 
xMHeMBximecxM CBBaan c hphboahum BdiiOM 
2, HanpHMep. nocpCACXBOM My<^xu 6 m ycxa- 

HOBIieH C B03MOXlHOCXblO BpaiUeHMfl Hd flOA' 

tuMnHMKOBOA onope 7 oxHOCHxenbMO 
xpy6u*nMAepd 1. ApyroA kohbu aana 3 ycxa- 35 

HOBflBH C B03MOXCHOCXbK> BpatUeHMB B OnOPO 

8 AAA pa6oMero opraHa, xoxopaii pacnojioxe- 
Ha BHyrpM npoutaAUBaeMoro xo^xyxa 9, Tpy- 
6a-DMAep 1 M KOMyx 9 coeAWMOMu Me^xAy 
coOoA peOpaMM 10. Koxopue pacnoiio^xeHbi 40 
cMMMerpHMHO OTHOCwxenbHO npoAO/ibHOft ocw 
pa6oMero oprana m oxBaxuBaK)x paGoMMd op- 
ran. KajKAoe pe6pd 10 oahmm kohuom aaxpen- 
neno, nanpHMep. c noMOiubio caapxM na 
' BHeuiHeA SoKOBoA noaepxHocxM xpy6bi-AMAe' 45 

pa 1, a ApynM kohuoh - na BneuiHeA eoxoaoft 
noaepxHocxM xoxyxa 9. AMdMerp kohmhcckhx 
KdXKOB 5 piacK8xuBaK)mero MexaHM3Ma yaenM- 
MMBaexcB ox xpy6u-nMAepa x xomyxy 9. flpw- 
BOAHoA BAA 2 npHBOAMxcA BO BpaiuoHMe OX 50 
CypOBOro cranxa 11, xoxopwA ycxaHOBucH c 
BoaMbxHOCxbo nepeMemeHMB no pane 12. yc- 
xBHOBiieHHOM B paGoMBM koxAOBaHe 13*Ko3icyx 

9 Moxex noAAap^MBaxbCfl HB .aecy c no- 
MOiUbX). HanpHMep, xpyCoyxAaAMMKoa (ne no- 55 

. xasBHu). 

YcTpoACTBO Ann pacuiMpeHMR cxbbjxhh 

MOXeX MMBXfc MHBeHTapHUO CeiOiNM >4 M 15. 

coeAMHeHHMB cooxBexcxBOHHO c xpyCoA-AM- 
AepoM 1 M c xojxyxoM 9. nanpHMep. c no- 
MombK> caapKM. 



YcxpoifexBO AAA paciunpeHMn cxaaxcMH 
pa6oxaex cneAyK)mMM oOpasoM. 

Il3 paGosero Kox/ioBaHa 13 c noMOiuwo 5y 
pOBOrocxaHKB 11 npoOypMBaexcfl nnonepnaA 
CKBdKHHa AO BbixoAB xpyBwAHAepa 1 na no- 
BepxHOCXb B npneMHOM xoxAoeaHe (ne noKd- 
aan). Kxonuy xpy6w-AMAepa 1 BMecxoCypOBoA. 
roAOBKM npnco6AHn)iiox HnaenxapHyio cex- 
UHH) 14, X xonuy ceKunw 15 .npncoeAMMBiox 
ico)xyx 9, noAAepxHaaeMwA xpyOoyxABAHMxa- 
MH. BaxeM BKAK>MaK>xnpHBOA BpaiueHHA 6ypo- 
Boro cxanxa 11, icoxbpwft. npMBOAwx bo 
Bpamenne npMBOANoA aa/i 2 m kHHOMaxuMecxif 
coeAtmeHnuA c hhm bba 3 paOoMera oprsHa. 
npM.apaiueHHH aana 3 xaxxn 5 oQxoxuaaiOTCii 
no 3a6oK) pactuHpncMoA cxaamnHU, npoMaao- 
Pfk ynAOxnenne rpynxa a paAnaAbnoM nanpaa- 
AeHHM.ocymecxBiiiiB npoxacxMBanHeaa co5oA 
KO)Kyxa 9. B CAy«<ae neo6xoAHMOCXM AononnM- 
xenbHoe ycM/iMe aasi npoxacxnaanHB xosxyxa 9 . 
MoxHO C03AaBaxb noAaxMMKOM 6ypoBoro 
cxaHK3 1 1 . KOxopbiA nepeAaex ycHAHO nepea 
xpy6y-nMAep 1 w pe6pa 10 xo^^yxy 9. flpH axoM 
paOoMHA opran paarpyixen ox oceaMx ycMiiHA 
noAaxMHKa eypoaoro cxanxa 11. npn Bcxpene 
pa6oMero oprana, nanpHMep. c aaiiynoM icaxxM 
5 BAaBiiHBaxTx ero b rpynx, ecnn hodBOiiAKyx 
pd3Mepu BBAyna. Ecah paaMepu aaAyna ne 
no3BO/iAK>x xaxxBM 5 BAaBHXb ero b rpynx. xo 
BO aaaHMOAeAcxane BCTynax>x pe6pa 10, xoxo- 
pbie npeAOxpansiiox xaxKM 5 h aecb pa60MMA 
opran ox noAOMOK. flpn axon paccxoAHwe 
Me)KAy coceAnHMM pe5paMH 10 no nepHMexpy 
p&6oHero oprana onpOAeAAexca paotexnuM 
nyreM c yMOxoM xapaxxepHCTMXM rpyHxa. ahb- 
MBxpa pacuiMpAeMoA cxBaxHHy. yxAa xonyc- 
HocxH xaxxoB 5 M Hx KOAsmecxaa. PeOpa 10 
aocnpHHHMBiox na ceOa H3rM6ax}iuHA mo- 
Mcnx, B03HHKaiotAH() npH anncuaanHM cncxe- 
Mu xpy6d'AMAep 1-xo)xyx 9 a aaAannyx) 
xpHBOAHneAHyx> xpaexxopno. npeAOxpanAfl 
ox yxaaannux narpyaox pa6oMMA opran* mxo 
AonoAHHxeAbHO noBuuiaex naAesxnocxb ero 
pd6oxbt. • ' 

ripH pacuiHpeHHH CKBdKMnu 6e3 npo- 
XABAKn Koxyxa 9 ycxpoAcxao pa6oxaex anaAO- 
rHMHO. B aroM cAyMae xomyx 9 ne 
npHCoeAnnsixrr x MnaenxapnoA cexuHM 15 m 
nocABAnflA npH nepeMetMenHM ycxpoAcxaa b 
rpyHxe BunoAHnex poAb cxd6HAH3axopa na- 
npaBAeHMA pacuiHpenHB. CxaenAHaauHH na- 
npaanenHfl pacuiMpfieMoA cxaaxHHbi 
cnocoCcxayex ranxe h naAHnne peCep 10, B 
AannoM CAyMae BKAX>MenM6 npMaoAa noAaxMM- 
Ka 6ypoBoro cxanxa 11 mo)kho ne nponaao: 
Anxb. 

d>opMyAd H3o6pexenHA 

YCXPOACXBO AAA paCUlHpenHfl CXBa)KHH. 

BRAKHaxiiMee xpy6y-AMAep. xoxcyx. pbCommA 
opran, oahh xoneu xoxoporo coeAnnen c xpy- 
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6o«-/»MAepoM. a apv'X* " «i "toxyxoM c no3- 

MOKHOCTbK) BpameHMS. M npMBOAMO« B«J1. 

CKpenjioHHuA c psCommm opraMOM. o t « m s e- 
» u5 e • c « TCM. MTO. c uenno iio8MuieHH« 
HaAexHOCTM 8 pa6ore. pa60Mw« opraM aunon- 
HeH B Bwe KOHMsecicoro pscKarMaaiomero 

yexaHMSMa C aiCCUeMTPMKOBMM MilOM M C KO- 
MlWeCKHMM KaTKBKM. yCTSMOB/ieMHMMH 83 



sKCueMTpMKOBOM sa/iy, M npoAO/i^Mbie och 
TOpwx pacno/iO)«eMw noA yrnoM K npoAon^HCXI 

OCH paCwero opraMa, npn 9T0M ycrpodcr^ 
cHa6x6MO peCpaMw, cmmmstphmho pacnonor 
KOHHUMM oTHdcHTenfcMO npoAMbKOd OCH pi- 
6oMero opraHa. kohmm kotopmx aaitpeniieMU 
H8 MapyjUMiix noaepxMOcmx Tpyeu-;iHAep« H 
KOxcyxa« 
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(54) DEVICE FOR REAMING BOREHOLES 

(57) The invention relates to the mining industry and may be used to construct boreholes 
under obstacles both with and without simultaneously laying casing or pipe. 
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The aim is to improve the reliability of operation. The device contains leader pipe 1, casing 9, 
drive shaft 2, and a tool. The latter is implemented as a conical rolling mechanism, on the 
journals of eccentric shaft 3 of which are disposed conical rollers 5. The longitudinal axes of 
rollers 5 are disposed at an angle to the axis of the tool. Shaft 2 is attached to the tool and is 
disposed so that it can rotate in leader pipe 1 or in casing 9. One end of the tool is connected 
to leader pipe 1 so that it can rotate, and the other end is connected to casing 9. Ribs 10 are 
disposed symmetrically relative to the axis of the tool, and their ends are attached to the outer 
surfaces of leader pipe 1 and casing 9. When shaft 3 rotates, the tool also rotates, and its 
rollers 5 roll along the bottom of the borehole that is being reamed, compacting the soil in the 
radial direction. When ribs 10 encounter a boulder, they force it into the ground or break it 
up. 3 drawings. 
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Fig. 2 
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The invention relates to the mining industry and constmction, and may be used to 
construct boreholes under obstacles both with and without simultaneously laying casing or 
pipe. 

The aim of the invention is to improve the reliability of operation. 

Fig. 1 shows a drawing for construction of a curved borehole with simultaneous pipe 
laying. Fig. 2 shows the device in longitudinal section; Fig. 3 shows the A — A section in Fig. 
2. 

The borehole reaming device contains a leader pipe 1 in which the drive shaft 2 is 
mounted on intermediate supports (not shown) so that it can rotate. The tool is implemented 
as a rolling mechanism with eccentric shaft 3, on the journals 4 of which are disposed conical 
rollers 5, the longitudinal symmetry axes are disposed at a 1^ to 6° angle relative to the 
longitudinal axis of the tool in such a way that when shaft 3 rotates, the rollers 5 roll into the 
bottom of the borehole along a helical path about the longitudinal axis. The aforementioned 
angle determines the pitch of roller 5, the distance it advances per revolution about the 
longitudinal axis of the tool. One end of shaft 3 is kinematically linked to drive shaft 2, for 
example, by means of sleeve coupling 6, and is mounted so that it can rotate on bushing 
support 7 relative to leader pipe 1 . The other end of shaft 3 is mounted so that it can rotate on 
support 8 for the tool, which is disposed inside the casing 9 to be laid. Leader pipe 1 and 
casing 9 are interconnected by ribs 10, which are disposed symmetrically relative to the 
longitudinal axis of the tool and encircle the tool. Each rib 10 is attached at one end, for 
example, by welding, to the outer lateral surface of leader pipe 1, and the other end is attached 
to the outer lateral surface of casing 9. The diameter of the conical rollers 5 of the rolling 
mechanism increases going from the leader pipe to casing 9. Drive shaft 2 is set in rotation by 
drill 11, which is mounted so that it can move along fi-ame 12, mounted in entrance pit 13. 
Casing 9 can be suspended using, for example, pipe layers (not shown). 

The borehole reaming device may have stock sections 14 and 15, connected 
respectively with leader pipe 1 and with casing 9, for example, by welding. 
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The borehole reaming device operates as follows. 

From entrance pit 13 using drill 11, a pioneer borehole is drilled until leader pipe 1 
emerges onto the surface in the receiving pit (not sho\vn). Stock section 14 is attached to the 
end of leader pipe 1 instead of a drilling head, and casing 9, supported by pipe layers, is 
attached to the end of section 15. Then the drive to rotate drill 1 1 is switched on, which starts 
drive shaft 2 rotating as well as shaft 3 of the tool that is kinematically linked with it. As shaft 
3 rotates, rollers 5 roll out along the bottom of the borehole being reamed, compacting the 
soil in the radial direction, pushing through casing 9 ahead of them As needed, additional 
force for pushing through casing 9 can be created by the feeder of drill 11, which transmits a 
force through leader pipe 1 and ribs 10 to casing 9. In this case, the axial forces from the 
feeder of drill 11 on the tool are relieved. When, for example, the tool encounters a boulder, 
rollers 5 force it into the ground, if the size of the boulder permits. If the size of the boulder 
does not permit rollers 5 to force it into the ground, then ribs 10 come into play, which 
protect rollers 5 and the entire tool from breakage. In this case, the distance between adjacent 
ribs 10 along the perimeter of the tool is determined by computation, taking into account the 
characteristics of the soil, the diameter of the borehole to be reamed, the angle of taper of 
rollers 5, and the number of rollers. Ribs 10 absorb the bending moment arising when the 
leader pipe 1 - casing 9 system traces out the specified curvilinear trajectory, cushioning the 
tool from the aforementioned loads, which additionally improves the reliability of its 
operation. 

The device operates similarly when reaming a borehole without laying casing 9. Then 
casing 9 is not attached to stock section 15, and the latter, as the device moves into the 
ground, plays the role of a stabilizer of the reaming direction. Stabilization of the direction of 
reaming of the borehole is also helped by the presence of ribs 10. In this case, the drive of the 
feeder of drill 1 1 may not be switched on. 

Claim 

A device for reaming boreholes, including a leader pipe, a casing, a tool, one end of 
which is connected to 
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the leader pipe while the other end is connected with the casing in a way so that it can rotate, 
and a drive shaft that is attached to the tool, distinguished by the fact that, with the aim of 
improving the reliability in operation, the tool is implemented as a conical rolling mechanism 
with eccentric shaft and with conical rollers, mounted on 
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the eccentric shaft, and the longitudinal axes of said rollers are disposed at an angle to the 
longitudinal axis of the tool, where the device is equipped with ribs symmetrically disposed 
relative to the longitudinal axis of the tool, the ends of which are attached to the outer 
surfaces of the leader pipe and the casing. 



[see Russian original for figure] 



Fig. 1 
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Fig. 3 
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